Abstract. In this paper, we propose an oscillation theorem to the sublinear Emden-Fowler equation Au + g(x)uy = 0 for n = 2. By using this, we will answer to the open problem of Noussair and Swanson in the case of bounded solutions.
1. Introduction. Recently, Noussair and Swanson [6, 7, 8] have developed some oscillation criteria for the Schrödinger equation. We also refer to Kreith and Travis [4] and others [1, 3, 5] for related results. Especially, Noussair and Swanson [7] get a necessary and sufficient condition for nonoscillation of a sublinear Emden-Fowler equation in the case of n > 3. But, the important case of n -2 has not been settled up to date. In this paper, we propose an oscillation theorem for the case of n = 2.
The partial differential equations to be examined are of the form n A"+ 2 g,(^)|«|r,sgnu = 0, (1) x G ß,0< y, < 1 and y¡ >0for/ = 2,3,...,«, where ß is an exterior domain QCfi2 and g¡(x) G C(ß) for i = 1,2,...,«. Equation (1) is said to be oscillatory in ß if every solution u(x) E C2(ß) of (1) that is nontrivial in any neighbourhood of infinity has arbitrarily large zeros: that is, the set {x G ß: u(x) -0} is unbounded. Equation ( We define a function fir) on (0, oo) by the equation
which is a spherical mean of the function u(x), and we define a function û(r) -
2. The results. i/ie« euery bounded solution of (2) is oscillatory.
Proof. Suppose to the contrary that there exists a solution u(x) of (2) which has no zero in Gh for some b > a > 0. We may assume that u(x) > 0 in Gh, since a parallel argument holds if u(x) < 0 in Gh. We write the y, in (2) simply by y. We may take a constant k such that (4) 0 < y < k < 1 and 1 -k < y.
By the hypothesis that g¡(x) > 0 in Gh, we have Ah < 0 in ßfe. As u(x) is bounded, it follows that It follows from (4) and (5) that (7) w = 0^ < (ûY~k < cl~k = c2 for t>Tx.
By using (7), we have
We compute w to = (,-*)*;-*(.
-t)i^<(1 -t)(-f'(jt>1"» «^,"(x).
where c3 is a positive constant and y -k is negative, and we used the boundedness of u(x). From (9) and (3), we deduce that the left-hand integral of (6) tends to -oo as / -» oo. By using (8) and (9), we obtain w(t) Equations (17) and (18) show that equation (16) is not contained in the results of Kitamura and Kusano [2] but is covered by Theorem 1.
